Benidipine, a dihydropyridine-calcium channel blocker, prevents lysophosphatidylcholine-induced injury and reactive oxygen species production in human aortic endothelial cells.
Lysophosphatidylcholine (lysoPC) is a component of oxidized low-density lipoproteins (oxLDLs), which play an important role in the pathogenesis of atherosclerosis. In this study, we examined whether benidipine hydrochloride (benidipine), a dihydropyridine-calcium channel blocker with antioxidant activity, prevents lysoPC (C 16:0)-induced injury of human aortic endothelial cells (HAEC). Treatment of HAECs with lysoPC changed cell morphology, decreased cell viability and induced DNA fragmentation, leading to apoptosis. Additionally, lysoPC species containing palmitoyl (C 16:0) or stearoyl (C 18:0), which are the major components of oxLDLs, stimulated reactive oxygen species (ROS) production and induced caspase-3/7-like activity in HAECs, but lysoPC species with short acyl chains did not affect either ROS production or caspase-3/7-like activity. Pretreatment with benidipine (0.3-3 micromol/L) for 24 h protected against lysoPC-induced cytotoxicity in the endothelial cells and the drug inhibited both lysoPC-stimulated ROS production and caspase-3/7-like activation with a similar potency. Since caspase-3/7 is involved in executing the apoptotic process, the reduction of the activity of this enzyme by benedipine may explain the anti-apoptotic effect of the drug. However, benidipine did not suppress lysoPC-induced phosphorylation of mitogen-activated protein kinases and Ca2+ influx in HAECs. These results suggest that the anti-oxidant properties of benidipine may be responsible for its ability to inhibit ROS production, resulting in reduced activation of caspase-3/7. In conclusion, benidipine suppresses lysoPC-induced endothelial dysfunction through inhibition of ROS production, which is due at least in part to its antioxidant effect, and not through the inhibition of L-type voltage-dependent calcium channels.